Objectives The purpose of this study was to determine the factors related to changes in the burden of caregivers who look after the elderly at home, as well as factors related to the institutionalization of the elderly who require care. The types of care services associated with reducing caregivers' burden and continuing in-home care were also studied. Methods The study subjects were adults aged C65 years who used the services of in-home care management centres located in Osaka Prefecture, Japan, and their caregivers. This 2-year longitudinal study began in October 2007, with a total of three surveys undertaken once a year. The survey methods included self-administered questionnaires and the review of clinical records. Results Dementia and its accompanying behavioural disturbances were found to be significantly related to the increased burden of caregivers and the institutionalization of those requiring care. A significantly higher proportion of caregivers with an increasing burden or those who maintained a high level of burden used day care services compared to those in the other groups. Conclusion Preventive intervention against dementia and its accompanying behavioural disturbances should be considered in the day care service to reduce caregivers' burden and to decrease institutionalization.
Introduction
International surveys conducted over the last few decades have confirmed the fact that caregivers who provide in-home care experience a great deal of stress [1] [2] [3] . However, effective methods for reducing such stress have not necessarily been established [4] . It has been confirmed that caregivers' stress and their burden affect not only their own health but also result in the institutionalization of those they care for [5] . Many Japanese elderly who require care wish to be cared for at home, which suggests that there is an increasing social need for in-home care [6] .
Earlier published studies in Japan have confirmed that there is a positive association between caregivers' burden and depression [7] [8] [9] [10] and that caregivers' burden or depressive symptoms increase in those who care for the frail elderly with behavioural disturbances accompanied by dementia [7, 11, 12] . This is particularly evident among caregivers who have no other family member to help care for the elderly [9] , who spend a long time caring for an elderly individual [10, 13] , who can be away from the elderly for more than a very short time [13] . In addition, depressive symptoms and heavy burdens on caregivers have reportedly been associated with an increased risk of discontinuance of in-home care (i.e., institutionalization of the elderly whom they care for) [14, 15] .
The social situation in Japan for the elderly and their caregivers has seen momentous changes. The public longterm care insurance system for the elderly (LTCIS) was launched in April 2000 with the aim of promoting greater autonomy of the frail elderly in daily life as well as reducing the burden on their caregivers. This system has three main characteristics. Firstly, participation in the system is compulsory. Since LTCIS is financially maintained by a combination of insurance payments from all people aged 40 years or older and governmental subsidies, any eligible person has the right to take advantage of this system. Secondly, feeble elderly who need services from the LTCIS are catergorized into two groups: 'those requiring support' and 'those requiring care,' depending upon the level of care required. The care for 'those requiring care' is further divided into five levels, with differences in the range of available services offered at each level. Thirdly, the in-home care management centre plays a central role in care management, and the 'care manager' was established as an official profession. Care managers perform a wide range of user-support duties, from planning care services to supporting the use of available services.
These dramatic changes in the circumstances of caregiving may have affected caregivers' burden and institutionalization. Therefore, it is necessary to re-evaluate the status of elderly care in Japan. However, in the intervening years since the LTCIS was established, few studies have been conducted on in-home care management centres involving caregivers' burden and institutionalization. Furthermore, there have been no longitudinal studies considering all types of services offered by LTCIS. Ours is a longitudinal study, involving in-home support to elderly people requiring care. The aim is to determine the factors related to changes in the burden of caregivers who care for the elderly at home, as well as those factors related to the institutionalization of the elderly requiring care. Our purpose also includes investigating what types of care services are associated with reducing caregivers' burden and continuing in-home care.
Materials and methods

Study subjects
This was a longitudinal study conducted in cooperation with six in-home care management centres in Osaka Prefecture, Japan, from October 2007 to October 2009. Baseline data (T1) were obtained from 1 October 2007 to 31 October 2007, and two surveys were conducted once a year during the next 2 years: T2 (2008) and T3 (2009). At T1 there were a total of 203 pairs of people, consisting of the elderly in need of care and their caregivers, receiving some form of service from any of the six facilities. Of these, 133 pairs (65.5 %) gave their consent to participate in this study.
Measurements
Information was obtained from self-administered questionnaires and clinical records. The care manager in charge of each subject distributed the questionnaires after obtaining written consent. Subjects returned their self-administered questionnaires by mail, and additional data were obtained from clinical records. The following five questionnaires were used to evaluate the caregiving circumstances of the elderly requiring care and their caregivers: (1) the Japanese version of the Zarit Burden Interview (J-ZBI) [16, 17] ; (2) the Japanese version of the Centre for Epidemiologic Studies Depression Scale (CES-D Scale) [18] ; (3) the Japanese version of the Neuropsychiatric Inventory Brief Questionnaire Form (NPI-Q) [19] ; (4) the demographic characteristics of the elderly in need of care and their caregivers; (5) the per-day time spent on caregiving and attending the elderly, the amount of time during which caregivers can be away from the elderly and the duration of caregiving. The ZBI, which has 22 questions, is one of the most common scales used to evaluate caregivers' burden. Possible scores range from 0 to 88, with higher scores indicating higher levels of burden [1] . CES-D is a self-administered scale with 20 questions that evaluate the severity of depressive symptoms. The total score ranges from 0 to 60, with a score of C16 indicating clinical depressive status [20] . NPI-Q is a scale for the evaluation of behavioural disturbances accompanied by dementia to be completed by the caregiver [21] . The Japanese version of NPI-Q has ten questions (delusions, hallucinations, agitation, dysphoria, anxiety, euphoria, apathy, disinhibition, irritability and aberrant motor behaviour). It evaluates the severity of each symptom and the caregivers' burden by calculating a total score. Since overall caregivers' burden was evaluated by J-ZBI in the current study, NPI-Q was used to evaluate the severity of each symptom. The following three kinds of information were obtained from the clinical records: (1) the level of necessary care, (2) the underlying disease, including dementia and (3) the use of care services. In addition, based on the attending physician's diagnosis, the International Classification of Diseases-10th Revision was used as a reference to classify the underlying diseases of the elderly requiring care. We subsequently reclassified those diseases into the following five categories: neoplasms, diabetes mellitus, ischemic heart diseases, cerebrovascular diseases and others in accordance with the classification by the Ministry of Health, Labour and Welfare in Japan. We classified dementia separately since previous studies have reported that dementia is strongly related to caregivers' burden and institutionalization [22, 23] .
This study was approved by the Research Ethics Committee of Wakayama Medical University.
Statistical analysis
The following two outcomes were selected: (1) worsening of caregivers' burden or maintenance of a high level of caregivers' burden, and (2) discontinuation of in-home care (institutionalization). The analyses were conducted as follows. We first divided the subject pairs into a 'successful' or 'unsuccessful' group based on changes in each caregiver's burden from T1 to T2, and then we investigated factors related to those 'successful' or 'unsuccessful' domains. The classification method of Whitlatch et al. [24] was used to determine 'successful' or 'unsuccessful'. This approach is designed to consider regression to the mean and was used before the LTCIS was launched [14] . Individuals with a high burden would need to show considerable change to be classified in the successful group because of the tendency for scores to regress to the mean. On the other hand, if the low scores were maintained or even slightly increased, they were still classified as the successful group for those with a low burden. More specifically, we divided caregivers into quartiles based on each caregiver's J-ZBI score for T1. Caregivers in the top quartile were classified as 'successful' if their J-ZBI score decreased by C1.0 standard deviation (SD) unit (16.62 points). On the other hand, if the score decreased by B1.0 SD unit or the score increased, caregivers were classified as 'unsuccessful.' Caregivers assigned to the medium-high quartile in T1 were considered 'successful' if their J-ZBI score decreased by C0.5 SD unit (8.31 points), and all others were classified as 'unsuccessful.' Since caregivers assigned to the medium-low quartile were those already with a low burden, any amount of decline indicated a 'successful' outcome, while all others fell into the 'unsuccessful' category. Those in the lowest quartile whose scores decreased, remained unchanged or increased by \0.5 SD unit were classified as 'successful,' and all others as 'unsuccessful' (Fig. 1 ). This process left 87 people who were continuing in-home care at the time of T2. The analysis was restricted to those who had stable living conditions during the period from T1 to T2, since changes in mental and somatic functions and the service use of the care receivers are considered to greatly influence the caregivers' burden. Consequently, a total of 11 people whose need for care changed two levels or more and whose utilization of care services changed by C1.0 SD unit were excluded from the assessment, thus leaving 76 subjects.
The second step was the investigation of institutionalization (i.e. facilities covered by LTCIS). We combined the results of T2 and T3 and classified the subjects into various groups according to those results. The groups into which subjects were classified were (1) those who were continuing in-home care (continuing group) and (2) those who were institutionalized (institutionalized group), which were used in this analysis; (3) those whose elderly requiring care died; (4) those whose caregivers changed; (5) those whose elderly were hospitalized due to deterioration of health; (6) those who refused to be reassessed; (7) (2) with respect to the relevant factors. Because we could not contact the other groups during the follow-up period, they were excluded from the analysis. The variables used were data obtained immediately before the results, i.e. T2 for the continuing group and either T1 or T2 for the institutionalized group (Fig. 2) . Age was additionally adjusted for comparisons between the continuing and institutionalized groups since those requiring care in the institutionalized group were significantly older (p \ 0.001), and age could be regarded as an important confounding factor between those groups.
The chi-square (v 2 ) test, Mann-Whitney U test, t test and Mantel-Haenszel test were used for each corresponding analytical section. All statistical calculations were conducted by SPSS ver. 16 .0. The level of significance was set at p \ 0.05 (two-sided).
Results
Characteristics of the 133 people who consented to participate in this study at the time of T1 are shown in Table 1 . The average age of the elderly requiring care was 81.9 years, of whom 65.4 % were women and 42.1 % had dementia. The average age of caregivers was 63.5 years, of whom 67.7 % were women. The average level of caregivers' burden in JZBI scores was 37.0 points, and 42.9 % of the caregivers suffered from depressive symptoms, which are comparable with the findings of previous studies [8, 10, 25, 26] .
Factors related to the successful group Factors related to changes in caregivers' burden are indicated in Table 2 . All of the variables used as potential factors were data obtained from the baseline time-point (T1). Among the 76 people eligible for analysis, 39 caregivers fell in the successful group and 37 in the unsuccessful group. The proportion of dementia was significantly higher and behavioural disturbances were significantly more severe in the unsuccessful group. In contrast, those requiring care in the successful group tended to have
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Data at T2 In terms of the caregivers (Table 3) , those in the unsuccessful group spent a significantly longer time caregiving and attending the elderly. A comparison of utilized care services between the two groups (Table 4) indicated that a significantly higher proportion of those in the unsuccessful group made use of day care service, while day rehabilitation service was less frequently used, not reaching statistical significance (p = 0.080). There was no significant difference in the degree of service use (p = 0.659).
Factors related to institutionalization
Outcomes regarding subjects from baseline to T3 are shown in Fig. 2 . Of the total 133 participants, 25 were institutionalized, 13 died, nine experienced a change in caregivers, eight refused re-assessment, seven were hospitalized due to deteriorating health of care receiver, and three were excluded from the survey due to improvement of their condition. Also, three subjects transferred to another in-home care management centre and subsequently lost to follow-up.
For our analysis of the factors that affect caregivers' burden in the continuing group (n = 65) and the institutionalized group (n = 25), we first divided the factors into three domains, namely, characteristics of those requiring care (Table 5) , characteristics of caregivers (Table 6) , and the status of care service use (Table 7) and assessed the factors between and within domains. Those requiring care in the institutionalized group were significantly older than those in the continuing group (Table 5) . Although elderly persons with dementia and the accompanying behavioural disturbances, as well as their use of day care service, degree of service use and the quantity of monthly service units were more apparent in the institutionalized group, once the age of those requiring care was adjusted for, there were no material differences in these factors between the continuing and institutionalized groups (Tables 5, 7) . Caregivers in the institutionalized group were significantly more likely to be the daughters-in-law of those requiring care, and to suffer depressive symptoms. On the other hand, caregivers' burden did not differ between the two groups ( Table 6 ). The institutionalized group was more likely to use short-stay services, while a significantly higher proportion of people in the continuing group used home renovation services ( Table 7) .
Discussion
Factors related to the successful group Our longitudinal study showed that the prevalence of dementia among the elderly was higher and that behavioural disturbances were more severe in the unsuccessful group, which is consistent with many other cross-sectional studies that have shown a positive relationship between the burden or depressive symptoms of the caregiver and the behavioural disturbances associated with dementia [7, 11, [27] [28] [29] [30] [31] . In addition, caregivers spent a significantly longer time caregiving and attending the elderly in the unsuccessful group, which is also consistent with previous findings [7, [10] [11] [12] [13] . Dementia with behavioral disturbances was shown to be associated with depressive symptoms of caregivers before and after establishment of the LTCIS [12] and, compared to lightly burdened caregivers, heavily burdened caregivers were reported to spend more time caregiving and to have less time to participate in activities without their charges [13] . Caregiving and attending to the elderly is generally influenced by the level of care required and the amount of services available. In our study, however, there were no large differences between the groups in terms of the level of care required and the amount of services provided at baseline. Although our sub-analysis showed that the time spent on caregiving was positively related to the presence of dementia and the accompanying behavioural disturbances, the time spent attending to the elderly was not (data not shown). These findings suggest that the long time spent attending to the elderly in the unsuccessful group may be due to unsuitable care services rather than dementia and its accompanying behavioural problems. Notably, in the unsuccessful group, there were few subjects who used day rehabilitation services, while a significantly higher proportion of them used day care services. These two services have many similar features, the most significant one being that they are provided during the daytime (usually for 6 h). On the other hand, one critical difference is that day rehabilitation services are provided in hospitals, while day care services are provided in social welfare facilities. Therefore, in a day rehabilitation service, those requiring care can receive both medical and rehabilitation therapies. One interventional research project [32] suggested that providing counselling for caregivers and occupational activities for patients with dementia at the same time resulted in a decrease in the behavioural problems of the patients and the burden to caregivers. Another study [33] also demonstrated that occupational therapy improved behavioural disturbances related to dementia and caregiver competence. Although these reports, including the medical service, might support our findings, the combined effect of both medical and rehabilitation services remain unclear since such effects have not always been confirmed in studies performed outside of Japan.
In our study, there was no difference between the successful and unsuccessful groups in the amount of services used or in the proportion of service users. In previous studies [8, 10] , we reported that there was no difference between caregivers who suffered from depressive symptoms and those who did not for the number of various kinds of services. Even though caregivers suffering from depressive symptoms had less money to pay for services, they wanted to utilize such services more [10] . In the present study, it was not clear whether caregivers could use their preferred services. This problem should be clarified in the future.
Factors related to institutionalization
We had expected that caregivers in the institutionalized group would have a heavier burden than those in the in-home care continuing group. However, contrary to our expectation, there was no significant difference in caregivers' burden between the two groups, whose ZBI scores were remarkably higher than the provisional cut-off value of 24-26 [34] . Those findings indicate that not only caregivers in the institutionalized group, but also those engaged in in-home care are under a considerable burden. As shown in Chinese studies [35, 36] , in Asian countries, there may be a cultural tendency for family members to feel obliged to shoulder the burden of caregiving without help from others. Because of this tendency, caregivers might suffer from a sense of shame when an elderly family member requires institutionalization. This is in striking contrast to Northern European countries which have highly developed public welfare systems.
Although there was no significant difference in caregivers' burden, more caregivers who suffered from depressive symptoms were observed in the institutionalized group, which is comparable to results of a study conducted before the introduction of LTCIS [37] . It has been reported that caregivers' depressive symptoms are significantly related to the discontinuation of care (e.g. institutionalization or change in caregivers) [38] . Based on our results of this research, we hypothesized that the continuation of inhome care under a cultural burden eventually leads to the caregiver showing symptoms of depression, which makes the continuation of in-home care difficult. Thus, depressive symptoms in caregivers can be regarded as both the results and causes of institutionalization of those requiring care.
In the institutionalized group, daughters-in-law represented a significantly larger percentage of caregivers, which is consistent with the results of another Japanese study [39] conducted before the introduction of the LTCIS. Oura et al. [38] found that elderly males had a lower risk of institutionalization than elderly females, which suggests that the spousal caregivers can continue caring for their husbands at home. Thus, compared to daughters-in-law, spouses (particularly wives) might be more likely to continue in-home care for their partners regardless of the heavy burden. A negative relationship between the person requiring care and his/her daughter-in-law before she takes on the role of caregiver might be one reason for institutionalization.
Compared with their counterparts, a significantly higher proportion of those requiring care in the institutionalized group had dementia and more severe behavioural disturbances, which could be explained to a great extent by their older age. Caregivers of the frail elderly with dementia have to watch their charges all day long. When caregivers had time to go out and participate in activities without being accompanied by their charges, the risk of institutionalization was reported to be reduced [38] . As with caregivers' burden, dementia and behavioural disturbances were important factors related to institutionalization. In general, dementia is more common in older people [40, 41] . Due to the fact that there was no significant difference in the duration of in-home care, it is probable that the worsening of dementia due to aging is a factor related to institutionalization, whereas the prolonged period of care is not. In terms of services, the institutionalized group tended to use short-stay service and tended not to use home renovation service even after adjusting for the age of those requiring care. Caregivers' wishes for rest may result in the popularity of short-stay services in the institutionalized group. The significantly lower rate of home renovation service use in that group suggests that caregivers who have a strong desire to continue in-home care are likely to use home renovation services or that the usage of such services might enable them to continue in-home care.
Our study has several limitations. First, the sampling method of six in-home care management centres among the approximately 2,100 centres in Osaka Prefecture was not random. However, the gender of those requiring care and their caregivers, and the age distribution of those requiring care are similar to those in Japan as a whole [42] . In addition, the participation rate of subjects was 65.5 %, which is not considered to be sufficiently high. However, there were no significant differences between the participants and non-participants in terms of age, gender, degree of care and proportion of dementia among those requiring care and caregivers' gender and age (data not shown).
Second, as the determination of dementia was based on a physician's diagnosis rather than a clinical evaluation, the criteria on which dementia was diagnosed is not clear. However, a large-scale cross-sectional study of elderly people requiring care reported that 47.1 % of the elderly had dementia, which is similar to our results [43] . Thus, the dementia diagnoses used in our study can be considered to be valid.
Third, when we investigated factors related to institutionalization, we used only T2 data for the in-home care continuing group and either T1 or T2 data for the institutionalized group. As the data were collected during different time periods, it is possible that the 'secular trend' had some influence. We should be particularly careful in our interpretation of the duration of caregiving and the ages of the caregivers and the elderly. In other words, it is conceivable that in the continuing group whose data were only from T2, the duration of caregiving was evaluated to be longer and the ages of those requiring care and caregivers were considered to be older. However, even when we conducted a sub-analysis of the continuing group using only T1 data, the results did not change (data not shown). Therefore, the findings of this study with respect to factors related to institutionalization can also be considered to be valid.
The aim of Japanese care services is to continue in-home care through centralized and efficient medical, welfare and health services. The results of our study suggest that consulting a physician and rehabilitation for dementia and behavioural disturbances in short-stay and day care services might reduce caregivers' burden and enable them to continue in-home care. The use of home renovation services might also be effective for continuing in-home care.
